Leadership capacity needs development and nurturing at all levels for strong health systems governance and improved outcomes. The Doctor of Public Health (DrPH) is a professional, interdisciplinary terminal degree focused on strategic leadership capacity building. The concept is not new and there are several programmes globally-but none within Africa, despite its urgent need for strong strategic leadership in health. To address this gap, a consortium of institutions in Sub-Saharan Africa, UK and North America have embarked on a collaboration to develop and implement a pan-African DrPH with support from the Rockefeller Foundation. This paper presents findings of research to verify relevance, identify competencies and support programme design and customization. A mixed methods cross sectional multi-country study was conducted in Ghana, South Africa and Uganda. Data collection involved a non-exhaustive desk review, 34 key informant (KI) interviews with past and present health sector leaders and a questionnaire with closed and open ended items administered to 271 potential DrPH trainees. Most study participants saw the concept of a pan-African DrPH as relevant and timely. Strategic leadership competencies identified by KI included providing vision and inspiration for the organization, core personal values and character qualities such as integrity and trustworthiness, skills in adapting to situations and context and creating and maintaining effective change and systems. There was consensus that programme design should emphasize learning by doing and application of theory to professional practice. Short residential periods for peer-to-peer and peer-to-facilitator engagement and learning, interspaced with facilitated workplace based learning, including coaching and mentoring, was the preferred model for programme implementation. The introduction of a pan-African DrPH with a focus on strategic leadership is relevant ii35 Health Policy and Planning, 33, 2018, ii35-ii49 doi: 10.1093/heapol/czx162 Original Article and timely. Core competencies, optimal design and customization for the sub-Saharan African context has broad consensus in the study setting.
Introduction
Despite improvements in health outcomes, much of Sub-Saharan Africa continues to lag behind global averages (GBD 2010; United Nations 2013) . The reasons are multiple and complex. Beyond direct causes of morbidity and mortality, such as communicable and non communicable diseases, wider environmental and contextual socioeconomic determinants of health as well as the strength or resilience of health systems affects these outcomes. Health systems include all the resources, actors and institutions related to the financing, regulation and provision of health actions; where health actions are any set of activities whose primary intent is to improve or maintain health (Murray and Frenk 2000) . Health systems are part of the core concern of public health. Drawing on the Institutes of Medicine report, by public health we refer to a discipline whose mission is 'assuring the conditions in which people can be healthy ' (IOM 1988) . Public health seeks to achieve this mission by preforming the three related core functions of assessment (information collection, analysis and dissemination), assurance (implementation) and policy development (decision making).
People and their power in deciding, shaping and responding to change are central to health systems; and leadership, an essential component of health system governance (WHO 2007) , is an important influence on the performance of the core functions of public health as summarized in Figure 1 . At the 15th assembly of heads of state and government of the African region, leadership and governance challenges were among several reasons cited for the persisting high maternal mortality ratios in sub-Saharan Africa. (Sambo et al. 2011) . Similarly, a literature review of health system barriers that could explain why despite a decade of implementation of intermittent preventive treatment for malaria in pregnancy, utilization of the intervention was so low, identified poor leadership and governance among contributors to the situation (Thiam et al. 2013) . Ijsselmuiden et al. (2007) , meanwhile, in a mapping of Africa's advanced public health education capacity broadly define public health professionals as 'those responsible for providing leadership and expert knowledge to health systems at district, provincial, national and international levels to manage the health of the public.' They noted that in this, as in many other areas, Africa is relatively deprived compared to the rest of the world.
What exactly do we mean by leadership? Within organizational literature (e.g. Nahavandi 2000; Crossan et al. 2008; Pearce et al. 2014) , including the limited African scholarship e.g. Masango (2003) , leadership is commonly conceived as: a group phenomenon (entailing leaders and followers), an influence process (where leaders exerts influence on followers) and a process that is inspirational and goaloriented. Cacioppe (1998) , cites Kotter (1990) in defining leadership as: 'the creation of a vision and strategic direction for an organization, the communication of that vision to the people and customers of the organization and also involves inspiring, motivating and aligning people and the organization to achieve this vision. ' The International Hospital Federation (2015) similarly defines leadership as: 'the ability to inspire individual and organizational excellence, create a shared vision and successfully manage change to attain an organizations strategic ends and successful performance.' Leadership is an essential part of the function of governance within health systems.
We draw our definition of strategic leadership from Adair's (2005) conceptualization of three levels of leadership. The team level involves leadership of a small group focused on a given task or tasks. The operational level involves leadership of several team leaders. The strategic level (also referred to as the upper echelon) involves leadership of a whole organization or major division of an organization with several operational leaders under one's direction. Strategic leadership could be at national, sub-national or international agency level depending on the complexity and size of the organization. It demands the abilities to make decisions, develop organizational structures, processes and controls and manage multiple constituencies. It also require abilities to motivate others by creating and communicating a future vision, and to develop an environment that enables widespread distributed and participatory leadership (House and Aditya 1997; Hickman 1998; Ireland and Hitt 1999; Bolden 2011) .
How can strategic and participatory leadership, as an orientation and capacity be developed within African health systems? (Chunharas and Davies 2016; AHPSR 2016) Since the Alma Ata Declaration of 1978 much effort has been put into capacity building for health system managers and leaders in sub-Saharan Africa, with a dominant focus on operational leadership and, in particular, district managers (Conn et al. 1996 ; Kwamie et al. 2015) . The most
Key Messages
• The target group for a pan-African DrPH with a focus on strategic leadership should be people who already have experience in leadership at the operational level and higher in the health sector.
• The intellectual rigor of terminal (doctoral level) training should be applied in the programme but with emphasis on practice, application, innovation, leadership and management.
• A programme approach that involves a mix of short periods of campus residence with longer periods that enable workplace based learning, facilitated by coaching and mentoring is identified as the most relevant capacity development approach. The details and optimal mix of residential periods and workplace based learning need to be finalized in context. • Learning must be practice-based with an emphasis on application of theory rather than being didactic and predominantly theory driven.
common degree, a Master of Public Health, has gained currency and become a wide-spread pre-requisite for public health practice. Doctoral training has been advanced less commonly, and where it is offered in Africa has traditionally been the Doctor of Philosophy (PhD) degree, structured and targeted at those who wish to pursue predominantly academic and research career pathways. Internationally, however, another terminal degree exists for public health professionals: the Doctor of Public Health (DrPH). The DrPH is targeted at people who want to 'use the critical thinking, analytic and synthetic skills of a terminal degree predominantly in professional public health leadership and practice and aims to prepare individuals for evidence-based public health leadership, including practice oriented research and field-based roles' (ASPPH 2009). Although DrPH programmes are available in the US, Europe, and Asia, there was no DrPH programme available in Africa at the start of this work .
To fill this vacuum, a collaborative initiative between academic and practice institutions in Sub-Saharan Africa (University of Ghana, Ghana Health Service, University of Cape Town, University of the Western Cape, Makerere University); the United Kingdom (London School of Hygiene and Tropical Medicine) and North America (University of North Carolina at Chapel Hill, Indiana University); was established with support from the Rockefeller Foundation to develop and implement a pan-African DrPH. The partner institutions were purposively and strategically selected based on their capacity and experience; and also to span East, West and Southern Africa. The vision of the consortium was to support and nurture the development of strategic leadership within the health sectors of sub-Saharan African; towards improved health outcomes.
As a first step towards programme development, we undertook this assessment with two related objectives. The first was to explore more widely and empirically perceptions of the need for a pan-African DrPH, with a focus on strategic leadership. The second was to generate evidence to inform the customization of programme design to context, in terms of competencies, content and mode of delivery.
Methods
The study was a multiple case study of Ghana, South Africa and Uganda. In each case, the unit of analysis was the same; and defined as perceptions of the need for a pan-African DrPH focused on strategic leadership capacity, relevant competencies, content and mode of delivery. Cross sectional mixed methods of data collection were undertaken in all three countries in 2014/15. Data collection involved a non-exhaustive desk review of grey and published literature, key informant (KI) in-depth interviews, administration of a semi-structured questionnaire with closed and open ended items; and a stakeholder validation workshop in Ghana. Table 1 presents  key contextual variables across countries and Table 2 summarizes data collection by country. Variation across countries reflects differences in opportunities for data collection and validation.
Document review
Documents reviewed included peer-review articles, books and grey literature. We additionally drew on an earlier review of international DrPH programme objectives, content and experiences .
KI interviews
KI in-depth interviews lasted between 30 and 60 mins. They were semi-structured conversations in which a topic guide was used to elicit respondents' own views on leadership competencies as well as MISSION OF PUBLIC HEALTH: "Assuring the condiƟons in which people can be healthy"
PUBLIC POLICY DEVELOPMENT FUNCTION
Decision making for community and populaƟon health ASSURANCE FUNCTION ImplementaƟon of acƟons to assure provision of services needed to achieve decided/agreed community and populaƟon health goals
PUBLIC HEALTH LEADERSHIP
ASSESSMENT FUNCTION "SystemaƟc collecƟon, analysis and disseminaƟon of informaƟon on community and populaƟon health" Twelve KI interviews were conducted in Ghana, four in South Africa and eighteen in Uganda. KIs were people previously or currently working in strategic and operational level leadership positions. They were purposively selected through knowledge of the country health sectors and a snowballing approach where recommendations from those already interviewed, informed further interviews. They held or had held positions such as national and sub-national directors and deputy directors in ministries of health or national health services, NGO; chairpersons of national boards or • Makerere University • University of Ghana (UG).
• Ghana Health Service (GHS).
• University of Cape Town (UCT).
• University of Western Cape (UWC).
1. Atlas method of conversion.
2. Under-five mortality rate is the probability per 1,000 live births that a newborn baby will die before reaching age five, if subject to age-specific mortality rates of the specified year. institutes, and University professors in the position of head of a school, centre, college or provost. Table 3 summarizes background of KI by country. The majority being male (82%) and having a medical professional background reflects observations of the current demographic and professional dominance of strategic health sector leadership in the study settings. All interviews were conducted face to face in English by the same senior member of the research team in Ghana (IAA) and South Africa (LG); and two experienced qualitative interviewers in Uganda. Additional to interviewer notes, interviews were tape recorded and transcribed. Thematic analysis was conducted to identify the main themes of need for the program, competencies, content and mode of delivery; and no particular competencies framework was imposed on the data.
Semi-structured questionnaire
In the USA, the DrPH is almost the default, terminal degree in the field of Public Health. The USA Association of Schools and Programmes of Public Health (ASPPH) has developed DrPH competencies based on a rigorous, modified Delphi process (ASPPH 2009). We designed a questionnaire with closed and open ended items to validate their specific relevance to sub-Saharan Africa and the general relevance of the concept of a pan-African DrPH. These core domains are shown in Table 2 , which also presents the results of the semi-structured interviews.
In all three countries, selection of respondents was purposive with the emphasis on getting opinions from a wide range of respondents in varying health sector settings rather than statistical generalizability. Interviewees were identified as willing and able to participate, and as potential DrPH candidates, i.e. currently working in a mid or senior level management and leadership position in the health sector, with a Master in Public Health or equivalent degree and several years of working experience.
In Ghana and Uganda, the survey was interviewer administered. Respondents in Ghana were from two adjacent regions, Greater Accra which is 90% urban with predominantly metropolitan and municipal districts and contains Accra the capital of Ghana; and Eastern, which has a 50-60% rural population, with some rural districts remote, deprived and difficult to access. In Uganda respondents were from the highly urbanized, capital Kampala and the nearby district of Mukono as well as a big town in the more rural Northern part of the country, Gulu. Response rates in Ghana and Uganda were 100%. In South Africa, the survey was administered electronically using a survey monkey tool, which generated a link that was emailed to participants. Alumni and current MPH students from the Universities of Cape Town and the Western Cape in senior and middle level management positions in the health sector were targeted. To encourage participation, respondents were reminded twice before the end of the deadline. In South Africa, a total of 111 responses were received from 400 emails inviting participation in the survey, giving a response rate of around 25% (a common response rate for a survey of this kind). Simple responses rate frequencies were calculated by question, for each country and compared across countries.
Stakeholder validation workshop
In Ghana, a stakeholder validation workshop was held in April 2015 with 16 participants-of whom, 7 had participated in the KI interviews; 2 in the semi-structured interviews; 5 were people whom we had tried, but failed, to interview previously and 2 were from the University of Ghana School of Public Health. The draft findings and conclusions of the assessment, were presented for their feedback. Finally, in a consortium partners meeting in Cape Town in February 2015, team members reviewed and synthesized the data from the different sources to develop a Pan African DrPH competencies and program outline.
Results
Is there a need for a Pan African DrPH with a focus on strategic leadership?
To answer our first question, we drew on results from the desk review of programs for strategic leadership training in the three countries as well the primary data. Though there were no DrPH programmes in sub Saharan Africa at the time of this study, there were several non-degree short courses and a few degree programmes with some leadership capacity building focus. They were usually of a generic nature rather than specifically targeted at the health sector. Examples of such programmes, rather than a comprehensive review, are provided below to illustrate.
The Ghana Institute of Management and Public Administration (GIMPA) a public self-financing University had an established executive Masters in Governance and Leadership and was well advanced in planning for a PhD in Governance, Leadership and Public Administration (http://www.gimpa.edu.gh). The Graduate School of Governance and Leadership (GSGL) of the Almond Institute, a private Christian institution of higher education affiliated with the Kwame Nkrumah University of Science and Technology (KNUST), had a BSc International Business Administration and Global Leadership.
In South Africa, the range of formally accredited programmes included post-graduate diploma and Masters level programmes offered by Business and Public Management Schools to a broad audience that included health managers. One KI noted, however, that business school courses do not 'bring a coherent synthesis of tools relevant to public health, linked to the nuances of this context.' The available health-specific university programmes were all at the postgraduate level. In Uganda, Makerere University offered a 2 year non-degree awarding fellowship programme whose target audience were those who had a post-graduate degree in a health-related field such as Public Health, Medicine, Statistics, Journalism, Social Sciences, Demography or Information Technology, working in government or the private sector. The goal of the fellowship was to groom and nurture a cadre of transformative leader-managers who could think critically, have a high level of interdisciplinary thinking and effectively work with and through teams to lead and manage programmes. Makerere University Business school offered a Master of Science in Leadership and Governance. A Masters in Public Health Leadership, specifically targeted at people interested in improving maternal health, was offered by the Uganda Christian University, a private University.
High levels of support were expressed by KI for the concept of a Pan African DrPH program with a focus on strategic leadership. Several respondents urged implementation sooner rather than later.
'clearly there is a need' KI South African.
'this course is long overdue (. . .) When does the course start? I can't wait!' KI South Africa.
'Use me as a foundation student (. . .) It will help' KI Ghana.
However, there were some dissenting voices. A few of the KI indepth interview respondents in Uganda raised questions about the relevance of a terminal degree for professional Public Health practice.
In the Ghana semi-structured interviews for potential DrPH trainees; respondents were asked: 'Do you think the concept of a professional doctoral level leadership training programme is potentially of relevance to you.' They were also asked to explain their response. Seventy one out of seventy eight respondents (91%) said 'yes' (Figure 2) ; but eight said 'no', with reasons outlined in Box 1. Some of these responses are similar to the perceptions from a few of the Ugandan KI interviewees that a terminal degree is a personal ambition rather than needed to strengthen leadership practice.
Competencies, content and mode of program delivery
To answer our second question, we drew on data from the KI indepth interviews, the semi structured questionnaire interviews for mid level managers and the stakeholder validation workshop.
KI perceptions
Perceptions of KI across all three countries on strategic leadership competencies needed at national and sub-national levels in their context can be grouped into seven competency clusters we labelled: (1) core personal values or self-mastery; (2) visioning, inspiring and leading change; (3) skills for interacting and working with people; (4) managing complexity and context including politics; (5) generating, analysing, synthesizing and using evidence; (6) managerial function skills and (7) technical skills of relevance to the professional area in which you lead. We briefly explain each cluster drawing on quotes from the KI interviews to illustrate.
Core personal values and character (self mastery)
Core personal values and integrity of character repeatedly came up as important for leadership. We use the term 'self mastery' to describe these competencies since they relate to the ability to lead oneself from within. Integrity or a wholeness and consistency in character, and the related concepts of trustworthiness and honesty were identified across interviews. Other characteristics mentioned as important and which we place in this cluster include the ability to adapt, to see leadership as hard work and service rather than just position and perks, meticulousness, people (including gender) sensitivity, confidence, personal stamina, resilience and fortitude, and professionalism and ethics in leadership practice. Visioning, inspiring, leading change Visioning, inspiring and leading change as a leadership competency was a recurring theme. One South African KI distinguished management from leadership training, noting that leaders are: 'people who deal with novel situations not encountered before, who can re-write scripts and enrich processes, and who must be able to deal with unexpected problems.' In this regard, understanding systems as complex, policy as a process and accountability as about outcomes not compliance, as well as reflective practice, were identified as important.
The ability to vision, inspire people to share the vision and work towards its attainment by leading change was thought to require a vision rooted in the aspiration of the people and the organization, rather than a personality focused vision. It needed to be futuristic and yet take into account current realities. Linking back to the competency of self mastery, part of this competency was to put the interest of the organization before personal interests if any conflict of interest arises.
'Ability to envision the future based on current realities' (KI Ghana).
'Requires, not just skills in day to day guiding; need to have leaders who can think ahead and translate experience into real Box 1. Reasons given by 7/78 respondents in Ghana (potential DrPH trainees) who felt a DrPH was not of relevance to them 'The concept of leadership is rather complex. Even your technical skills can make you assume a leadership capacity in a group that constantly consults you.' 'Academic purposes, yes, but for the work, a PhD is not very necessary.' 'Managers outside doctoral level are doing very well.' 'Capacities below the PhD could do this work. Someone with a masters with strong leadership training will do well in this line.' 'Choice of the answer is due to the fact that experience together with additional relevant trainings related to one's work should be enough to deliver.' 'Profession Doctorate is a personal ambition, not necessarily a requirement.' 'My observation on this is that, its mostly personal ambitions or fulfillment.' progress, leaders who can paint broad strategic picture and goals to improve the system' (KI South Africa).
'So leadership is basically to give the team you are working with a general direction to achieve the objectives and goals you have set as a department (. . .) as a ministry or as a sector' (KI Uganda).
Skills for interacting and working with people. As strategic leaders have to lead with and through people rather than doing everything themselves, skills for interacting, working with and managing people were judged important. This includes the ability to ensure an appropriate human resource mix, matching people and their skills to task requirements. The skill to work in, with and through teams, communication skills, conflict resolution, negotiation and listening were all mentioned as critical.
'At this level it is about people relationships, engaging with people' (KI Ghana).
'Teams are really important-fundamental, and people management, key' (KI South Africa).
'(.,) convincing, (. . .) counseling, (. . .) defining information, putting together an agenda, building trust, building confidence and getting people round the table to agree and be able to commit to drive a program' (KI Uganda).
Also included in this cluster are the ability and responsibility of the strategic leader for ensuring coaching and mentoring, to empower and develop people in the organization.
'Your job is to coach and mentor your directors to harness their own competencies and do what they have to do. Practical skill of coaching and mentoring is fundamental' (KI Ghana).
'Team building because there is always team work, but we have to build a team before we can work with a team, so how do we build a team? I think this is a key question . . . you have to appreciate that everybody you are working with matters, from the sweeper if that is the lowest up to the highest person. So, you have to find a way of building a team and that's where communication comes in' (KI Uganda).
Navigating complexity and context, including politics. Context awareness and skills in navigating sub-national, national as well as international context and complexity, including the ability to adapt principles and programmes to context was identified in several interviews. It included the ability to work with a multiplicity of stakeholders and interests, across levels, sectors and disciplines; and with complex problems demanding creative problem solving.
'The ability to contextualize local, national, international policies ideas and concepts into relevant local national policies. Cut and paste does not work' (KI Ghana).
'a lot of work at strategic level is a complex interplay between research, public and private interests' (KI South Africa).
Included in this cluster are the ability to navigate institutional as well as micro and macro politics and the skills and knowledge to leverage the political system.
'The other skill is how to manage politics. Any strategic leader would be working with people who have different interests; public health unlike medicine is the interface with medicine and politics because we don't deal with individuals but we are dealing with groups '(KI Uganda).
Engaging politics was seen as '. . . .difficult but necessary' (KI South Africa); and good relationships with political leaders and communities as well as advocacy were part of the essential skills involved.
'So, you must know how to engage yourself with leaders that are not in health but impact on health greatly' (KI Uganda).
We also placed in this cluster, suggestions and comments related to creating systems that work despite public sector challenges; understanding, navigating and tackling organizational cultures to create systems that work and manage change. This includes innovativeness; and the ability to adapt and engage and work with civil society groups and communities including their leaders.
'Key capability is the ability to adapt. When confronted with a situation don't just throw your hands into the air but confront it and ask what is the adaptive capacity that I should adopt (. . .)' (KI Ghana).
'(. . .) tolerance to variation in operational decision-makingallowing local level variation (. . .) is really important for innovation, and development of scalable models' (KI South Africa).
Generating, analysing, synthesizing and using evidence. This competencies cluster included understanding of and skills in research, specifically operational and implementation research in complex environments. Analytical skills including policy analysis and development skills, stakeholder analysis, the ability to be reflective as well as analytical, and to think critically and strategize drawing upon data are all included in this cluster.
Strategic leaders must have '(. . ..) comfort to interrogate large data bases in informing decision making. They must understand the logic of decision making with data, making intelligent decisions' (KI South Africa). '(. . .) you need also to have analytical skills and competences where you can be able to see and look at like where your performance is and be able to know where you want to go (. . .)' (KI Uganda).
Managerial skills. Managerial function skills that came up repeatedly in KI interviews across all three countries included project management and implementation skills, planning and implementing within available resources, financial management, forecasting and budgeting, human resource management, performance monitoring and evaluation and crisis management skills.
Technical skills of relevance to the area in which you lead. Many respondents felt that without a strong, core understanding, it would be difficult for anyone to lead in a given field, or even to gain true respect from the professionals they lead. The leader did not have to be the leading technical expert in that field, but definitely needed enough understanding to appreciate the work of experts and be credible in their eyes. '(. . .) within the GHS (Ghana Health Service) I will insist on having technical in addition to managerial skills and capacity' (KI Ghana).
'knowing the field where you are operating from (. . .) unless you know the operation of the place where you are it becomes very difficult to lead' (KI Uganda).
Relevance of ASPPH DrPH competencies to an African programme.
Responses to the semi-structured questionnaire administered to potential DrPH trainees on the relevance of the ASPPH DrPH competencies were overwhelmingly positive (Table 3) .
Similarly KI responses to the request at the end of their interview to briefly review and comment on the ASPPH competencies, gave a high level of agreement that they were relevant to strategic leadership training in Africa. The words of one KI probably explain the high levels of agreement.
'these are very generic and broad competencies and hard to disagree with' (KI Ghana).
Some reservations noted by South African respondents were that the proposed competency set is too wide, and that some of the competencies could be seen as programme entry requirements.
Synthesis
A joint review of the data from the three case studies by consortium partners in Cape Town in February 2015 led to the classification of the identified competencies into three clusters. They are: (1) Building reflective and critically reflexive practice, (2) generating and using evidence and (3) leading change and navigating complex contexts.
Building reflective practice encompasses the elements from the analysis of the KI data that we labelled personal values and character or self mastery. Generating and using evidence encompasses the elements generating, analysing, synthesizing and using evidence and technical skills of relevance to the area in which you lead. Leading change and navigating complex contexts, encompasses the elements visioning, inspiring and leading change, skills for interacting and working with people, navigating complexity and context; political and advocacy and managerial function skills.
Pan African DrPH programme design
KI views on how a Pan African DrPH programme should be structured included that the success of such a programme should be measured by the difference its graduates make to daily functioning within health systems, and it must be closely linked to daily realities. Not surprisingly, therefore, a dominant theme was that leadership competencies were and should continue to be acquired by a combination of formal training, self-directed learning including extensive reading, mentoring, learning by doing and experience over time. They also spoke about the importance of action learning and research, and continuous opportunities to practice these skills. An effective programme was judged as one that combined this mix of approaches, putting particular emphasis on learning by doing and application of theory to practice. '(. . .) need to have hands on experience of decision making to be a leader' (KI South Africa). '(. . .) take these students into contexts where leadership is being exercised, take them to either work with the MP, director, minister, the commissioner or somebody for about may be 3-4 months so that they are able to see how those people spend their life, who approaches them for what and introduce them to the world of political decision making, what I call political economy issues' (KI Uganda).
Formal training was important and had a role to play in helping learners to become conversant with relative theory that was applicable to professional practice. However, it was better to have short periods on campus for learning related to theory as well as peer to peer and peer to facilitator engagement, with longer periods of workplace based learning between.
'People should stop this funny waste of time bringing people from their jobs to sit here as perpetual students' KI Ghana.
A South African KI argued that a DrPH must include work placements 'to do something concrete.' In addition to academic supervisors, linking trainees to workplace mentors who can support them and encourage self directed learning was also judged important: '(. . .) bring in experts, leaders who are either in the process of those positions or former leaders who have been in these positions to be facilitators basically to share experiences' (KI Uganda).
The programme vision and mission would need to include building people who were intellectuals, but also able to be analytic, solve problems and make a difference. Training should support the ability to '(. . .) think deep and bring something to the table' and '(. . .). actually come up with solutions and not just come and listen and not come up with solutions (. . ..)' (KI Ghana). DrPH training must 'bring new knowledge into existence, and make a tangible difference' (KI South Africa).
Potential target groups for the programme were identified as people with existing leadership experience, already in middle and senior level leadership and management positions in the health sector who aspired to move to positions of higher responsibility. Such people could be in the public sector or the private not for profit sector. People in clinical care leadership and management such as Directors, Medical Superintendents and Chief Executives of hospitals were judged to need such training just as much as people in more classical public health positions such as programme managers and directors of health services. One KI also suggested that people working in the private for profit sector in health should also be a target for the DrPH.
In selecting people for the programme, it was important to pay attention to their track record since past history can provide important pointers to people's inclinations and abilities. This might include proven past willingness to take on some of the roles and tasks already mentioned in the leadership competencies.
A few KI also suggested to consider targeting people who aspire to political leadership positions in health and not only those who aspire to technical leadership. '(. . .) at the end of the day it boils down to politics (. . .) if you become a deputy minister for health and you are a health professional you'll have to show leadership in health (. . .)' (KI Ghana).
Discussion
There has been a growth of graduate public health programmes offered in Africa since the 1970 s, particularly in the form of MPH programmes (Daire et al. 2014; Erasmus et al. 2016) . These programmes have provided an invaluable service to the continent, giving more people access to training at an affordable cost and contributed to strengthening the team and operational levels of leadership. Beyond the MPH, formal leadership and management capacity building has been primarily through action-learning within time-bound project based activities and short courses, often offered outside the continent (Conn et al. 1996; Daire et al. 2014; Reich et al. 2016) .
Given the earlier major capacity gaps in graduate education available on the continent, it was appropriate to focus on masters programmes. It is not surprising that a terminal degree approach such as the DrPH received almost no attention. However, our observations over the years as health systems practitioners, educators and researchers working in Africa, suggested to us that the need for an African DrPH is now clear and pressing. We judged that it is time for Africa to move to the next stage of expanding leadership capacity building provided at an affordable cost and tailored to context.
We undertook this work for two reasons. First, as a reality check on our judgement-systematically consulting on a larger scale with health system managers and leaders to confirm or disprove our assessment of need. Such work is an essential part of accountability in developing and implementing any such post-graduate programme. It is reassuring to have found such overwhelming support for the concept with the vast majority of our KIs and over 90% of survey respondents in the three countries affirming the need.
Secondly, we wanted to identify the strategic leadership competencies and optimal capacity building approaches in the African context for any such program. Inadequate attention has also been paid to the influence of the context of leadership and the nature of the systems within which leaders operate in sub-Saharan Africa, on the predominant leadership type that arises; and what kind of capacity building empowers leaders to better maneuver within the challenges of context and systems . It was important to identify relevant competencies in context to inform program design.
Despite the fact that we set out on an open ended exploration of appropriate competencies in context; the competencies for strategic leadership in Africa that emerged from the analysis of our KI interviews are not very different from what has emerged from work on strategic leadership competencies in other (high income) settings e.g. (Alimo-Metcalfe et al. 2008; ASPPH 2009; International Hospital Federation 2015) . This does not, however, negate the value of this work. It was important to explore competencies in the low and middle income contexts of the countries in which we are working.
Health systems are complex, adaptive and unpredictable in all settings. We think the competencies that have emerged from this study are similar to those that have emerged in other contexts, because they are a set of principles and skills that enables flexible, rapid and appropriate responses to context specific situations. The way the principles are used and adapted to different situation is what will vary. This would fit with the recurring perception of almost all KIs that strategic leadership capacity development has to be a mix of imparting theory and on the job coaching and mentoring, to support the effective use of theory and principles in context to respond to situations that are often difficult to predict.
Several key next steps are needed to implement a Pan African program, each with its own challenges. One step is ensuring that the design and implementation of a pan-African DrPH program draws upon key findings from the assessment. This includes appropriate selection of candidates, emphasis of critical competency areas and a programme structure that allows for workplace based learning with coaching and mentoring. We envisage that the pan-African DrPH will be targeted primarily at those working in the public health system, given the continuing importance of public leaders as the national stewards of every health system. Experience at team and operational levels of leadership are critical to performance at the strategic level. Therefore, essential in selection considerations will be a minimum of five, preferably more years of leadership and managerial experience at team and operational levels. Additional requirements in selection will be people who are living and working in Africa and intend to continue to do so, and have a demonstrated commitment to achieving public value through health system development on the continent. The latter criterion also allows for those working in non-governmental sectors, e.g. to be considered.
In order to support the development of these competencies, for trainees who will spend most of their time continuing in the workplace, we envisage a 3 to 4 year programme. The first 2 years will be structured around short annual residential periods with considerable time spent learning in the workplace inbetween. The residential periods will allow face-to-face engagement among programme participants and with facilitators to introduce and deepen learning over time around the learning outcomes, through peer to peer as well as peer to facilitator engagement and learning. Trainees will also rotate between the organizations involved to allow exposure to different African settings across the course of the programme. Drawing on the growing body of relevant experience (Doherty and Gilson 2015) , workplace based learning activities will, be structured to support the application of the knowledge and practices introduced in the residential periods to workplace activities, and will be supported by virtual and distance learning mechanisms. It is widely recognized that such workplace based learning is essential in leadership development given it requires personal practice development, and identity change, rather than only knowledge acquisition (Lord and Hall 2005) . Together the residential periods and workplace-based learning will also lay the foundations for the final dissertation, which will be the focus of the last 2 years of the program. This will entail the implementation of a larger-scale systematic inquiry into a workplace relevant topic, with an emphasis on practice-oriented, action research, reflective practice and implementation science projects. Such inquiry might take the form of an intervention evaluation, a policy or implementation analysis, an organizational assessment or an analysis using routine data to inform a key decision, e.g. Supervision would ideally be provided by an academic supervisor working with a practice supervisor, that is an experienced health system leader.
We propose a 3 to 4 year course as the ideal length for a professional terminal degree for two reasons. Firstly, from the assessment the program has to be work place based and not a full time residential programme, to enable the large work place based learning component that is an essential part of its applied nature. Secondly, in all the tertiary institutions, 3 to 4 years is the standard requirement for a terminal degree.
Some have suggested that a shorter, Master's level leadership qualification is sufficient to meet the needs of the target audience. It might, then, be possible to offer a master's programme for those completing the first 2 years, with the addition analytic and synthetic work of the full 4 year progamme clearly providing the basis for a terminal degree award. The terminal degree option would be especially valuable for those who are interested in professional health sector leadership, as well as those interested in teaching, coaching and mentoring the next generation of public health leaders. Whether those who complete a terminal degree perform better in leadership than those who complete an executive masters is a question that would need a longitudinal research design.
Programme affordability for trainees must also be considered. 2017/18 proposed fees for non-Ghanaian nationals registered full time for a doctoral program in the College of Health Sciences of the University of Ghana are US$36 364 over 4 years (about US$9000 per annum). Fees for Ghanaian nationals are about half this amount (about US$4500 per annum) because of government subsidies (University of Ghana 2017). It will be important to explore options for part or full scholarships and subsidies from governments and employers. The stakeholder consultative approach that has been used for this assessment and the development of competencies provides a base for continuing discussions with employers and other potential sponsors.
Importantly, however, at these rates, the costs of a programme based in Africa are lower than current DrPH programmes in the USA and the UK. For example, Another important consideration in moving to programme implementation is that although tertiary academic institutions in Africa have, to varying degrees, capacity assets such as ongoing teaching and research, staff, infrastructure etc., these are generally very inadequate in relation to needs. Undergraduate and post graduate training institutions are challenged by contextual, economic, human and other resource and capacity constraints (Kabiru et al. 2010; Mirzoev et al. 2013; Kabiru et al. 2014; Agyepong et al. 2015) . The strategy proposed by the Pan African DrPH consortium to work round these challenges includes pooling of resources through shared, open access curriculum, as well as faculty and student exchanges and the development of shared distance learning options. Finally, navigating the proposals of this pan-African DrPH concept through the organizational waters of partner universities' accreditation systems will be a further challenge. This can be a very lengthy process. We hope that this study will both provide support for this effort and offer a baseline against which to assess it in future.
Conclusions
This study has provided information about perceptions of need and competencies, program content and structure for a Pan African DrPH programme with a focus on strategic leadership capacity building to support public health, health systems strengthening and ultimately health outcome improvement in Africa. Though support for such a program is not universal, it would appear to be large enough to merit the continued development and implementation as well as monitoring and evaluation of the processes and impact of such a program.
